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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spark plug for internal 
combustion engines with high binding strength between a spark- 
exhaustion resistant electrode-material and an outside electrode, and to 
realize its manufacturing method. 

SOLUTION: Under the condition before forming a spark discharging gap 
by bending an outside electrode 16, a tip-shaped, spark-exhaustion 
resistant electrode-material 1 8 is fitted on the clamp face 1 6b of the 
outside electrode 1 6. the border part between the spark-exhaustion 
resistant electrode-material 1 8 and the outside electrode 1 6 is irradiated 
with pulse YAG laser L at an incidence angle 9. and the spark- 
exhaustion resistant electrode-material 1 8 is welded with the outside 
electrode 16. Here, in the case the distance from the intersection point 
lid between the installation surface 16b and the edge face 1 lb of a 
main fittings 1 1 to the farthest intersection point 1 1 e of the edge face 
1 lb is designated as X. and the distance from the intersection point lid 
to the intersection point (nearest point) 18a of the spark-exhaustion 
resistant electrode-material 1 8 is designated as Y. by setting up an 
incidence angle Osatisfying the conditions of (X/Y)<tan0 and 6<90° the 
whole circumference of the border part can be welded. 
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(57) [^] 

issri-nfflmgi 6{c^s-r5. ^iciT. mnmi eh 

±f^^Ml 1<0«BB1 1 bfcco^l 1 d*»/5>Sgffi 

1 1 di,-t:>m^immmt 1 8<^^ i s 

a *-e<0ffil8t$- Y J: ( X/Y ) < t a n ^ 



(A) 



16b 




(D/2+K) 
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mmizMLx^MAex-mttL. msdmik.mmw.mt 
«t$-xtL. H!reiP^2^*>ii>BinaififiA:?HB*§®g«fc: 

i: Lfz^^z. 

(X/Y) <tan6'T'J)t5. A*-?. ^£90° 

tan^a= (D/2-C/2)/A. 

t an(9b= (D/2-H/2 ) /Bk Lfc^^tCfcH^ 

T. 

6'a>^S90' X'ibO. <9b><9S90' 

mmt (^m^mitzm^^T<^m6Am^ ect Ltim 

tan^= (X/Y) imM.-r ^ Gizecy^ 2 irtant 

$r#®fc-rsii*« 1 tfztimim2iz^ff>ff^mms 
miip'C>^t<nmx"xmcm^-^ -v^iimmthwi 



i^iimtxmn e x^w^m-^^azm^th ^ k j: o 

trd C: k ^rittlSk-rsit^l =5rv^LI9^3<OV%-f^ 

mm-xmfi^^Mii i. xf^'sim^<nim-^^\iz\.i , 

<^^^^mmx:W&. Ltd^\izi6\ \x . i<r>wmjn 

(X/Y) <tan(9dT'*>0> d6.-S.90° 
[000 11 

[0002] 

f!!Ji*ffik LT, y::k;Uf, 01 Ofcii^^ft (ItWT 
8-2 98 1 78-^<^«) *s«/^itTV%i,. ii-f. i^jBS 

mmy^f^-^r=y c^(r>-xmm.wmvmmz-y\ \x . 

-5-nSrS^-tll9^#BSL-CiKHH-r?.. (^^filMfflxys- 
0(c(i. ±fls^*l l*ifiixii>fj,TV^S. ± 

#:^fti i{±. spL/c^ffii 1 h^^h^nmmiz 

J^^^ixTi^O, -eo^ffitcti, x^-s^-yyo y^^tcii^ 

nTV'>s. ±tis^fti \<r)nmf.z\i^ wrnni 2*^®^ 

^iiTJsO. J:«i^«£l 20i^^Cli. tt"i:-«fiil3 
^■yrl4*>-s^$^^r^3•5. c:(?DS^«gf- yn4 

t±. Wfifett^W^i^^*}! 4 a<0±ffi(CW^A:?EM«« 
ffi«l 4 c S:S^LT««$ii-CV%S. Wfefett^W^JR 
SaSW 1 4 a is J: W»iAc?efH«mffi« l 4 c 
mtTt^Jg^ 1 4 b J: -3Tj§«f ^tiri^l. , 
[0003] ^Jt. ±f*:^flrl icoigffil 1 bfOi;^:?^ 

fiT *s 0 . C oj'MBWfii 1 6 co5fesggrratc« , 
fii^yri 5*«g^$ixt:v^s. ^<7)it^«fii^yn 
5k1g^fiif--yn 4k<?)ISI-cj!i:^fl*>ns. cic: 
T', y :r 1 5 £7)g?^:^ratcov %t 0 1 0 ^# 

,^tt:iiB8^s. 01 0 (A) —m\ 0 (F) <±. 
mSf - y ri 5 <0S?jt*» ^>^Hl!ttffi 1 6 ^<r>mkt. X<r> 
XS^r^-r^HBET-J)^. 010 (A) tc^-Tiat:, 
nSJ^<7)WiA:7E?^'ffi«fli« 1 5 c k . RftJB^ccoHtt 
ttfW^SSW 1 5 a k 010 ( B ) 
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tti5c</)mmzi^mms^i 5bi)m^^tih. 
ztizx*). mio (Ofc^iofc, ±^^^» 
m^mmmmt 1 5 c Ts^g-^^ns . 

C0004]'eL-C,SlO(D) iz^-tXoiz^ mtA 

^mm^^'yTi:m&-t?>m<mmwmie (laio 
(E) ) <r>9mM (mi 0(F)) izm^mmi-'/yi 
5i&iBBL (HI 0(G)). m^vm^-^ri5i:m 
mmiz^ -> x^^mmm. 1 e tcg^-^-rs . ^-c. ii>fi8 

[ 0 0 0 5 ] tTt. rt«$^mv^•-^r7:5^c0 
SB^^rattT. @l lfc:S^-r*a <#g3¥9-l 06 
880-^^?g) A^tt'o^lTV'S, HI 1 (A) Hai 1 

(C) Ji. f- yri^eoW^^Mtt^^Sr^'t^lifiKcjS 
SN-SXSS-SHittBHHT&S. c:<o*^Ttt. 011 

( A ) (c^-t J: 3 \,z. 4"C;^««i 2 0 «05fe«lcW^:r6m« 

mm^Q^wmx.. jasi^fiMiKo^^gotcj: 

ff:^]PtJj:tX^^iT*'i:^ll«i2 0t5a:iXiWi^ 
?E?H«««i*t8 0<7)giji;f§^^^Ta, n\^X. 01 1 

( B ) tc^-r J: -3 (c: . v—^ L S: 4"C.^«ffi 2 6 <r>^>{M 
{citLT4 5- c^Aat«T'WiAc:rEM«mffi«8 0<7)^ia 
{c?aor{!g«L. ail (C ) tc^J: Wi*ctE?H 
««ffi« 8 0 *j i t/tfi'C^sfli 2 0 delis' 0 -^o 3t^ii;i 

8 1 S-mt-S . ^ixfc: J: 0 . *^il^«fii 2 0 m5<c?fEM 
«^*r8 0*^0^5 -flS. 
[0006] 

«0H>r*<7)*i£ {.mm^S - 2 9 8 1 7 8^i^SI) s 
y T 1 5 $r^'f•M«fii 1 6 ^zWSLW^-thmz^ 

1 5blc^*sAS^tgtt^#^-rSf:. J>^»3:*c^=Sr 

j^LJt^co:^ («^9 - 1 0 6 8 8 0-f-^ffi) 
W;Ac?6fBtt^ffi«8 0 ^^mWSk 1 6 

x^xmmthi:.. S!*coras^-S:iiwsHi 2(c^-r 

i 3 L'-- r L*iAT^g5:5i-T'^^ LT t ^ 3 3t 

W;Actg?mmflH*8 0<Oi&;gS-^T^^V%. 
•5 , 1A-Ximnwms 0<r)±Wi^WSiX% ^v^/^y). 



ir^3ras*^s>s<. 

[000 7] -e^-c\ *^Hj{i. m'XWimwm>i9\- 

[00081 

[ii!a$-»;»5-rs^«>«o#s] ^mm. ±iBB«$'a 
it««i{ciem<o*HH-c-ti. iiii?L*ggfig$ 

3. ) T<^HinEaBiSfc*t^5^itl8tcitLt:ASWl<9t:- 

H>iieigl3c^*-<c>mK±«c^^4"C^i:BS£IIL. 
±«c^*i03|g®coaSSgk<^3c^ (IJIT. ^2^i:V^ 
3. ) *-C'<7)iiBiS:Xi:L, Mifill23S^*»/^,|?ieiW^ 

il8i:<^3c^ (JaT. IS33£^i:V^3. ) fc. mfSlll^g 
^k«7)ffil8IS:Yi:LfcJ©^tC, (X/Y) <t an<9-e 
ifeO, ^^9 0- <OB8«S:}SJ£-^Skl,>3«*gW 

[0009] ff^2 tciB«c7)^Bj-c{i. 1 {cie 

i&«seOB!fiesS8®<7)fiatc:t5ft H i: L . t a n fi' a 
= (D/2-C/2) /A. tan^b= (D/2-H 
^2) /BkLJtJ^^tCiil^r, <9a><9S9 0' 

0. ^b>(9S9o- <ore«*sij£-r4i:v^3a 
[00101 iS^B t:^<of|Bg-ej±. »^ 1 iTt 

St en^^GLWiz^h t X'com^m^ Oct LJt«^ 

1, Z^Mn0CO&A^nm&mli, ta.n0= (X/Y) $• 

}iiJ£-rs^*c<9c/2&iiiaL3t«jKt'*o. <9 
^9 0- <7)m9^^m&t?,t\>^omm^sti:m\'*i>. 

[0011] it^4 {-|B«<7)^HB-CJi, »^ 1 
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■€■c^^^^Bime<?5H^ffi4''C^mfli^:i^l6]$^^^Jx^t®±^oiH 

[00121 M*3S5t=Ea<^5^JT{i. m^\ts:\^ 

r^i/cowBk^izx ^xmm^iit:[^immm^^-^- 

m<7)m^^mzi±. ^cop^mzmmikmn^mmma 
j:t/fhmmM<7)mm*^i^^^wm.^mi3W^^tixti 

mti i whfsmm t <r>m^i:mmxiim. tfzm^izn 

*«*-f-^IJK^d*^ (X/YXtaiK^dTfcO. 
100 13] 

nmmtt5xw\-mmmcr>mw^ii-iz ( x/y) < t a 

n <9T'*> 0 . <9 S 9 0 • (^^^mfc-TT^A 6 

(Ill3c^) *^4>±i*c^Bc7)4j.c,vWi:3ciiL. mi 

jfiv^^) (C|8j(tTi^S:?|V^^cJ®^<OjlftSii:mi35^ 

X(r>mi^\zm-h^mk}i<ri*s^{'m3-^) 

fneigl3c^fc<0ffiJgT'$>S. L/tlJSioT. (X/Y) 
= t a n (95r}S3t-r6'Ji, i'l-ffl[«fii*»-±i!tc^*<7)^ffilC 

Alt^t^-S.. oiO. x;t^yi'^<?D*4'-r-i.5m^ (X 
/Y) <taneTiRO, (9^9 O" <^^^^m 

C 0 0 1 4 ] m^i^z%m<r^mr:\i^ x^.;i. 

^1Wffi<?D«#gS:»•fc:tan5a= (D/2-C/2) 
/A, t an<9b= (D/2-H/2) /Bt L^c^ 
(CtJV^T, ^a>^^90* T'&O, ^b>^S 
9 0- iT^&frSrSffc-rAStft^T'WJfrS. CICIT. A 

0, Bti, ±ieig®*»^>5§JiJL-Cv^S*6^<0Siai«S 



t an6'a= (D/2-C/2) /ASr^>tt-^a 

,^U7t:^-&<7)Altfti:^S. tan<9b= (D 

/2 - H/2 ) /B ^gi7t-r<9 b tt, j: 3 if±f*:^ft 

0±a®SSgt:i£l ^:6-<D«gPtcBg|t L7t«^i07J*« t 
oiO. x;^;l^di^£0«tf-t-S3m^6'a>^S9 
0- 6'b>(9S9 0* CO^ffS-SlfefA 

■th^tii^X'%h. 

[0015] 11^513 tClBSicOlfeBa-cti:^ tan 

e= (X/Y) ^slii-rse»:^c/2^jn3rL^«fl[ 

T&O. <9S9 0' <r>^^^mtz-tn^^>M^ 

«4'-ts3ti»coaimB*^<^>i>nB5eiK**Mst$ii&iW^ 
Hfrieii'fis^i: ««*fiiafc^s * r<r) 

'^<r>wmm.eoifiyh^. %mi^vzm-5\-^xx 

[00161$ <^(c:. i»*ja4 izim<o^Mxii, 9hm 

Srao. 9i-mm^<miimkm^-r^mmi:'i"C''i>zL 
uii^izmm-^ ztizj:*)^ m'xmnnwmiixx/f^ 

[ 0 0 1 7 1 -f-LT. iii^5tc;iB«<o»HBf If* 
31 1 ^V^Lif^4 izimcr>\,^-rtH)^ 1 ocOF^jtSSBIffl 

mt<r)m^i:mmxi&mLti^'^izi5\,^x . icr>ma 
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(X/Y) <tan/9d-rfc0. (9dg90* T* 

d*^ (X/Y) <tan<9d-ej>'9. 0d^9 
[00 181 

=^-irvr$:Jg^f Smite: . ''nVI'XYAG^-- rSrBSIfT 
S i i: t= J: , i1-ffl!l«figk f - y r*e<Oi»Mc?E?^mffi« 

v^T. 'f-ti.Sr^@lSr#BSLTgeW-6. *^^a 
(C{4. ^NV1^;^.YAG^— miiS3 0fc, C:<?)^'«/Py^Y 
AGU— r^SS3 0*»^>aj»§^t:tVNVPXYAG^- 
■rS:*3tt-Sft^U>'X3 1 C:<om3feL'VX3 1*» 
^>{i}»Sil7ty^;UXYAG^— r«:^< jfe7r-f A3 2 
t, ::<7)3fe7r-<>'\'3 2*»<i>aiit$iTy^>'NVl^XYAGU 

—ft:mnm.^< tamj^- y h 3 3 1 ti^mx. t>tix 

[0019] »:^c:2|«iifcfflV^;tl*lj^MfflX>'^•-^T 

(A) Sr#^LTiKBt1-S. 02 (A) fcJ:lXia2 

(B) {4. rt^fgBafflX>'s*-^r^^^l 0«iJttEac«« 
<!O$feSgSPSr^-rgl5^l5iHS0-C3b-i.. 03 (A) (4. ^ffl 

LT*-filiH8HT'*&, iTt. *SI««4, Ml 0, Ml 

?:fflUTfi=oift. M<7)i}:<^^4. ±i<s^Al l£7)^® 

fi[mm) ) ^r-eix-fil^-r. *3t. #^''f r<7)ia tifeai 
«Oit@ («/Jn@ (#{4inm) ) »4, ^it-ffL8. 5 m 
10. 1mm, 12. 1 mmT'JbS. ^*J. 09tC 

«(COV^T{4ll-cO?3^^ffl V^S . 
[00201 ±*^A1 1<0«/Jn@S:D W^?6 
7BfttiaH!fl4c«0tt»'C4ttPli:. SgBl I bi:*t3EM 
•r-S.3cjSl 1 c*»/t>. J'Ha^Sl 6<7)S^1 6 a(3D|X# 
ffil6bffli*«SSgBjl lbi:3cl|-t-«.3t^ (^13t^) 1 



1 d*T<OiEBI$-Rfc-rs. SiSiBl 1 ht^t^Mikmrn 
mffiWl4c<^«ii-C<7)S$ (OT. itJ^i:«rr 
•6 ) SrAi: W;A::?E«««fii« 14c i:WiAc?EM«« 

m'Xw^^mmiiAc<7ym.m.^ctL. afgBi i 

b*»^ggttit-CV^SSei^l 2*<Sg®l 1 bfc3!^-rS 

iB^Ht-rs. i/i, 02 (A) {^iiiuxmm.xm-x 

o(Z. i'Hiimffil 8$-JSft$-fr-C^?0S:m^-v«yrS-^ 
^■rS M^O^t^tCfcV^T, KftB 16b 1 1 

iOigffil 1 bi:02!c^. (^13^) 11 d*»<i,±ft:^ja 

1 KD^itmp 1 fc^siiL, ±fl£^fti i<r>ymi i b 

O«@^8t£03^./^ (IS23c^) 1 1 e^TcoSEISSrXt 
^*1 lOSSSBl lbi:c7)Safi^ (JSBl IbtcfttiS 

\^^) izm^xw&i:3\\^tim^<mmiii i i^osi 

1 bT<7)S§ffil 1 b{C*H-S^ai|gN2i:C7)3b4C (^3 
^) ISafc, 3t^l IbtcOSBBSrYfc-rS. ^ 
02 (A) tc^idtc. M-iaraiSSrSgBl 1 

«i£^i:ll33c^l8ai:»4-5c-r5*^ 02 ( B ) {c 
ofc. >Hi!^ 1 8S:SgB l l b(c^tU-C«+"i:»tt 

«ii sm^zm'fxmmi^tim^i^ m'Mmmmimi 

8cr)Si£s6Ci:|^33oiC 1 8 a 4:(4-SI:L^V^. 
[ 0 0 2 1 1 § ^>(C. 0 1 tC^-r J: 0 IC. >'NVl^XYAG 
U-iPS-Hg|tLTWi«crK^W^«l S^^m^l 6 

i: , mtkmw^mi 1 8tj iu^^^t.ffliwfli i 

^CIT-. 03 (A) tc^f J: dtc, i'mimSl 6*3 

j:t«iA:?6i^«siw 1 8 ^m'xmwmm's \&<n^ 

'C^^il* J: 0 tflJBrr S i: , ^-^^gp 1 9 <0Wffi 1 9 
aiiiXlfl9hiimh.h, -eLT, — ^COffiffil 9ak 
i'MBI^Sil 6c0Bf®i:<03c^l 9 c*>(i>, BfMl 9ai: 

ffltife?EMR«ffi« 1 8 <7mm b <r>^^ 1 9 d tcMs ^ t 

<?)51-»1 9e<^H&ttiffciS:>SP2i:L, flll^i^BrBB 1 9 b 
t^ffll*® 1 6<?)8lrffii:co3c^l 9 f BrMl 9 b 
t ^ y n^cO(H;^?6jS'tt«fii« 1 8 iOBfffii: 1 9 
gtcMSiTc^^il^l 9h<Oi&^'JfeS-AP3i:L3ti©^ 

<7>^P2t^h!^P3t.x'<7imme.m^:Eft^. 

[00221 iRtC2ts^ii(7)rt§C-pV^T03 ( B ) , 0 
4t3j:tfla5 2r#igLTiiWS. 03 (B) <4, ^it 

^hmmx^h. 04 (A) ^uL04 {c)\t. 'X 

^^m^t:.m»fmi:Wcfwmvh*) . 04 (d) 
{4, 9vmm^<mn^mifi^mz-nxfzi^^7j^n<r) 
mLi:W<-tzmik\H^^^F:tWLmmx'hh, 05 (e) 

«4, aj^A=5mm<0Ml 0, M 1 2±Jj:tXM 1 4<0 
0, 05 (F) »4. ai^A=5mm<0Ml 0<^l*!l8« 
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05 (G) }5XXm5 (H) yNVl^XYAGl'- 
[0023] ^^m^i^li. 1 1 i:T;^L^l^ 

-ffc^-fr-cii^. sttfc. 04 (A) iz^ioiz^ as 

^Aj&>'2mm<0M14$-fflV%. iJ^C^ESJcm^^ /rO^r 
0. 5 mm. 1. 0mm, 1. 5mmtC^-(b§-ti7t%^ 
W't/l'XYAGU— rL<0AWft<9lCOV^TP^. * 
fc. f--/r4^<5DS5t^?6M«mS«l Scoi'hfflimfiil 6^ 

(7)mm^i. 'tcriijmim.Bnt&msiz^-ridi/z. m:k. 
16b tiCc^siSi^iHiisttwtcissL, f^fmmm:^ 

/N-^'r5:/l Og^-SrHIKttWSrf'll^clIlte^-li: 
EPF lf*-r^r|tij) , JVUXYAGU-^Li:—m<OX 

mzmmLxn^fz, 

20wt%Rh^I r-5wt%Pt^:t'cOP tJ?>Rh 
2r#^Jt*I r-^^tCi-^TJ^^SfLTiiO, i-f-ffllimSil 
6{i:, C u-^^OlSiS itXN i ^^cO^-f-AJ: DJgfig^il 
TV^S. ^Hfflmfiil 6<50ft$J41 OmmT-J>0. Jl-d* 
® 1 6c0^fe«*>^>W^?Em««fii«l 8^0■t«4:^i•C<?58g 
«{i 1 mm-CfeS , . W^?6?i««ffi*f 1 4 c cOg 
t}J:X/m^ii<i>l . 2mmX0. SmmTftS. § ^> 

\^-fix<r>^X'i:> . JWXY KGU—^i^^mihxm 

■x-mnnmm i s $r^Miim® i e ^ t a^x 

^fz, 'ttX-t<Om<O^VUXYAGU-'^LCO?^n& 
»i. 04 ( A ) tC^-r i ^ fc, ^AiraScm^A- TG = 
0. 5mm<0«^*«5 9- Xh'O. 'XmS(M^-r -yTG 
= 1 . 0mm<7)«-^«5 7* T'fc 0 , ikimM^^ -/T 
G=l. 5mm<?5J^*<5 5' Tfto/S. 
[00251 »:{c*^Hj^^>{i, 04 ( B ) {c^-Ti a 
(C, a}^A$-3. 5mmtCH«L. i^TEBcm^^ yr 
GSrO. 5mm, 1. 0mm, 1. SmmiZ^it^-^fz 
^(TH NVPX Y A G W— if L <7) Att:ft 6" {CO V %T ffl^ 
tua. 1£M±^ \ l*^^5§diL-CV^I,ie^l 2*« 

±«s^fti 1 h^-th^ (=*^isfe?^®r«^hg) H= 
5. imm-c*>s. -e*^)***, ±£3aa<^;Ac:reft«^ 

-VyrGOV^-r*1^7)%^t't , >''?/l'XYAGU— TLS- 
rajt UTiR;Ac?E«««g« 1 8 SrHfflWffi 1 6 (c?|«-r 
S^i;;b«-C#Jt. ■5-UT-?-<0^y'<;UXYAGU— tfL 
<?)AStft^<i, 04 (B) tC^^idlC, :!Ac:?aR«^-^ 
•yrG = 0. 5mm<0%&»SAatft<9=5 4- T'fcO. 



iActaS^^-^' «yrG= 1 . Omm<OJ^{iAiWl^= 5 
2- T'^bO, iA:?Efi!tfl:^A' yrG=l . 5mmOJ»^{i 
AIW<9=5 0- Xh-^tz, 

[0026] Mz:mmkh\t. 04(C) {c^fi 0 
tC, ai^A^S. OmmfclH^U, jjAcHTE&m^^ "yr 
G^rO. 5mm, 1. 0mm, 1. 5mmtC^-fl:S-<i:!t 
tfO>'^V^X Y A G — r L <0A8t A <9 {CO V ^Tli-^. 

it. -f-<o*g«, }3i.^1m!r>^xmfM,^-^-/rG<r>\yir 

tl<r>^^X%>. >''?;l^XYAGW— rLJrBgStLTWiAc^E 
M««fii« 1 8 S-J'HHSfii 1 6 {c^-r S i: 3!)«T-g= 
Jt. -eUT-ei75^.'f;l.XYAGU— ^LWAItft^ 
«i, 04 (C) {C^-ridtC, :!Ac^E6S:«^-^-yrG = 
0. 5mmOi^{iASt:ft<9 = 4 9- T*) 0 , iA::OC« 
^■VyrG=l. 0mmc0*^{SAIt^^6' = 4 7- TS) 
'XW^^-f y'TG=\. 5mmO:*^liA«ft(9 
= 4 6* Xh-^tz. 

[00271 »:{C2|s:|6H3#^>{i, 04 ( D ) {C^i d 
{C, il-Wmflil 6<OlX#fil[g3&«rtWcimmi*hJt«^ 
OA*W<9{CO\,^r, ai^A*<2. Omm<7)%^i: 
5. Omm{C^fc{CO(,^TiB^;t<, ^co^*, 04 

( D ) {c^-r i 3 {c, i'HlimSS 1 6 iOSXftfiBj&^rt^'htc 
Imm-fiiTt, V^-rixOJi5^c7)*^t, fW^Cl A 
Gb— 1fL<03t«Hi, {JJar-ltL, Altft^ti, 
OTb-rr, aB;^?ei««fli«l 8 5-i'MIWIgl 6(cj§ 

[00281 mz:^mn^h\i, 05(E) {c^-TJ: 3 
{C, aj^A*i5. OmmfOMlO, M12i>J:i;fMl 
4 {CO V (^f '^fV'X YAG U—f L<»3 ASW 0 {COV >T 

is^jt. -e-co^m, 05 (E) {c^-T-tatc, Ml 2c7) 

^{±ASt:ft^ = 4 3- Xh*). Ul4<7)m^ii?J^M 
<9=4 6* -eft "9. v^-m<^)J^t^'«;W:^YAGU— r 

L?:mMtLxm!kmnfmmti ss-i'Hamfiii 6{c?g 

«^SvIi:*if#/v:. L*'L, M 1 00%&{i, 
YAGU— *fL*>', i^^l 2tJj:tX4"i:«8il 4 c{C 
=F»'ri>t:if>mmx^^\.^Zbi:/^'f^r>ti. ^</)k^eo 
AStft^{43 8- Xh^tz. -eci-e, *^^#^>{i, aj 
^A=5. 0mm, i^^l 2c7)*aH = 4 mm, 
mffil4cOgC = 0. 6mm<OMl 0{CO>-^TllliL 
A»«^ = 4 1- X'm^X^i>^b1fi^r> 

tz, 

[00291 t^hX\ 01{c^L/>:J:3{c, JiJSt^a.- 
•y h3 3*»^>ailtL/v:>'^;l^;:^YAGU— rHi. Bf^<0 

«rrS) 2rJt-:.-CM^.{C^§<lS/cA, ^nVI^XYAG 

if Lo^1«*<^:^: tc t^i^L^vu 3 {c-rsjti6{c 
(i, A«t:ft<9{c«5tftS$•iIII^tc•r■s.'-^^s*^^)S. -ec: 

X\ 05 (G) {C^J:9{C, 3:J'>fr 

cr)'PX&i>±^\>'^?JttMi:'£^t-ri>M14^>(ytZfii 
LT, #,^,SEJSf =8 0mm, t'- AcOtcS 2 c m , MP. 
lt{aB{CtJ{ti>t'-AgO. 4mmO/'«;l'XYAGW— 
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M'^-fz. ^<r>mm. t'-^c7)»3tAS(9 1=2 0- Th 
tfzib^ l::-M,<r>mk<O^MA0 = 4e^ + {6 1/ 
2) =46* +10- =56* t^->t:, O^Os ^^A' 

X Y A G u—r fc- t L^v ^ J; d tc-r 

\^-M,<7iimn^ei = 20' <7)1/2C0^|JK1 0 

• S:^Dl^|c-f-Si^^s*»'*) 0 , Mi4:J'--fr-c{i, 5 6* < 

^ g 9 0 • {CiS^-r&«eS*<*l. C: imiJ^-ytz, 
[0 0 3 01 tt^:^^B^t^ii^ 05 (H) tC^-f id 

Ml4eortM«W3ffl;^^N*-^'r7rc^*UT. 
ffiilf = 160mm. b*-JU<07C@2cm, BgMfiSfc 
iSttS f— ^@0 . 4mmtfO-'^V^XYAG^— TL^Bg 

' + ((9 2/2) =4 6* +5'' =5 1° t^r>fz, O 

■t&Jti^tCti. h'-A<OS3tft]S<9 2=l 0* <Diy2 

5 1- <^^90- izm^^imt/'ibhZtimif'^ 
tz. 

[003 1] -etT. ±aL;t#lie»S«i'3. >"f/PX 
YAGl^-ifL?- (X/Y) <t an6'c0^f!^$rg|J5i-r 

i8i:^\-{mmi6izmmx'^^zti)im^^fz> ^ 

fz. e>90' coJ^{i. Sif^rSg^S-fTditAi-C^ 

^(.•>C1 t**^*>-33to Ltztfi-iX. V'C/l.XYAGW-if 
LOAIf^^ti. (X/Y) <tan6'-C*'?. 

^^9 0* ^m^'the^zWL'^hZbimt.L\.y:i}i 
tm-i^r.tz. ttz. i:i7)^-f r{c:i5V^Ti>VNvl'XYAG 

Wis Jfl.^S8BSf =8 0mmC0>'"?/WXYAGU— rS-ffl 
Alt^l*95r5 6- <(9g90- OlEHtCiS 
^L, M*JEMf = 1 60mm(?)yNVPXYAGl'— tf$- 
AStA<9Sr5 1' «9g90- OffiHtC 

( 0 0 3 2 ] ^fc, ^^^hti. ^VUXYAGU—f 

«S-^-ra6 (A) (C^idfc, IBBYti, Y=A+ 
G+(0. 9R-E) X-m-tZtiJ^X'^t. ZZT. 
(0. 9R-E) Ji, ^Ac7ES!C«^-v>/7-G<^±ffi*>4,f- 

^LTfco. ^mif'^ycop^mimmxj'^-^yy if tz 
-y^^xmmm^m^Lfzmi^. wsimz^if>^tifz^ 

Xhh. ifz. ffiffiX{±, X = DX2 + RX'mtCLt*^ 
T-^S. O^O. 06 (B) iZ^XoltZ. tan^ = 
X/Y= (D/2+R) / (A + G+ (0. 9R-E> 
X'm-tZtifiT^:i,. 

[00 33] ttz. 07 (C) t^^idtC, 

1 1 co3t^ 1 1 e *>^, m^mmmmm 1 4 co5iasg 

<^mA&<0 0 -h^fS^uk lie tCjgl ^*<0^gB 1 4 d i 



"CiOaiaffiJiJi. (D/2-C/2) i:^:«,/iir>. ±«c 
^ftl 1 e*>4>±te^gpi 4dA.B^L/SJ@ 

•^^Altft<9a»i. tan<9a= (D/2-C/2)/ 
Ai:mf:z't0aii:^i>. t7t*<oT. YAGl^— 
■rL^Bg|t^4^^i6{c(i. AIWl^<^aT«r»ttilf'5r 

[0 0 34] S^>tc, 07 (D) {cis^-r J: d fc, 
ftl 103KjS1 1 e3&»/i,. %ig^l 2<O±Sg<?5p^»<0 

a *>±ie3cA lie {cigt, ^i3<r>AS^ 1 2 a ^ T-ioa:^ 

(D/2-H/2) ±f<c^:Rl 1(7) 

^11 e*>/5>±ffiAa5l 2aA.sg|tt!'t^«0ASt:ft 
d-bJi. t an^b= (D/2-H/2) /B^rSfjt-r 

-rSJta^lcti. AW^I^<<9b-c^(ttLJf^^>^rv^c:i; 

ifiWjP-oti, OtO. >''?/l'XYAGU— !fL*B|»^^ 

)t46fc{i:. (X/Y) <tan6', 0<Oai^ 0<ffh 

[0035] mz^^BM^i^u^ ±MLfz\^mmmm^ 
j-^-^^vr^f(o'm&)imzx -oxm&Lfz^if^wmm^ 
n-^T'j nzii\^h f - y -rmnm-xwrnxm 1 8 

BB0T'*)^03 (B) fc^-Tiot;. ^-^^gpigcT) 
KB 1 9 b i: . WSI^m. 1 6 tJ J: ^ «y r«<^ji»^7EM 
«««Hiri8fc<7)S#«l*iS:«J«19i-Ci£<HL. -eco 

mm. 1 9 i <7)'4"i:4tt p 4 1 i'misfii 1 6 coKftsh <n 
"k-rnsiocim&Lfztz^. ^vuxvAGu—fh 

(X/Y) <t an6»T'Sb'5. ^^9 0' COteH 

T-^gYbS-ii-l. i: . (9 c ttStari^ t i 3 iz^it L^. 

Jan— CJbO. (X/Y) <tan<9cT^«>i), 

(9 c g 9 0 • cO^SrSt^^f rt«!JlSMfflxyt-:? r 7 f 

[0036] tLhcOJ: otc. 2|^J»^®cop<je«tgMffix 
il-fflWai 6*i±f*::^fil losgffil 1 hl,zMLXmm. 

i,zmm^itfzmr^i,z-z>\^xm,mLrzt>^. 02 (b) 

■rXoiz^ ^"t^mflil 3fflfc«v^TJl^§it«:%&^rir 

^, ismtmmx'ti. ff^mmsmy^f^-^ry^t l 

TMIO. M12isXlfM14<^3i$'-(Tim3rr^m 
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[02] 02 (A) mxm2 (B) <i. i^mmm^ 

mx'h *),m2 ( B ) {i, ^vmmm i 6*^±(^s^b. 1 1 
cossi 1 bfc^ftfc4"D«fiii 3m<,zm.^xw&^tt 

[03] @3 (A) i1^^feJ:tm^:r^H^^ 

3 (B) ji. mm.-^u<m?im<7)^'Lmt9mw&t 

[04] 04 (A) ^V^L04 (C) (i. iAc7Egt«=^fA' 
>y r G J: t/aj^& Acoav He J: I, A*f:ft cTj^^tS: p/< 

ti^\H^i^^m^mxm . 04 (d) 
tzminm^^-m^x'h h , 

[05 J 05 (E) ti. aj^ffiA=5minc7)Ml 0, M 

1 2 tj J:t/M 1 4 <o=g.:J' r<oA»A^iS^;t^rt^ 

S:*-rSiBJ0TS> 0 , 05 (F) {±. m^A=5min 
<r)M 1 0<OP«3mrafflX>'N--^r5iJ^(Ct3»t5Altft?: 
STTSiBBS-CfcO^ 05 (G) JsXXmS (H) 
yl-x Y A G l^-- rco^^OBKtOSV^c i Sil3tftJK<^ 

-fl:2r^-ri^B^0T'*>S, 

[06] 06 (A) fcj;yf06 (B) Ji, ^nVL-XYAG 
1.0 

[07 ] 07 (C) fSiAitEM^mStt^^Wtc^^. 

i:7ktm?mx'h*) . 07 (D) j±, ^^*wtc^ 

ftS-*-^t)iBB0T'fc5. 

[08 ] i^j«c:7^^^igfigfr 1 8cr>9Vmm:^ 1 6"^)^^ 



[010] ta!*OrtJ^«Mffl^>'N--^r7:?^<7)Sit^rffi 

[0111 m^<^[^mmmxj'i-^fT^y<rmk}im 
^^•rmmx^hh, 

[01 21 «!*<orasjs^^irrsiHHa-rfts. 

10 [^^mmm:^j^-^yyy 

1 1 3E.i^^M 

1 1 b ^g® (±*^fi(7)iSB) 

lie ^ ( m 1 3511 
L. ±f*^A<^)3SH<OfiS«tW3c^ : IS23t^) 

12 itei^ 

1 3 ^J't^^Bi 

1 6 ifmmm 

16b IX#® (J-Ufflmfficoif'DmfiiMiOflX^B) 
18a 

1 9 jgn-^^jaf 

19b mm 

1 9 i isci^jii 

L y-^/PXYAGW'— 1f 

p 1 i+j/c^ ( 4i'i:v^c?)tt>'t»w ) 
P4 mtmiotp'tm 
w mmm 

e. AiWft 

6* c ftJK ( 4"C,«|P 4 fcJI-rattffi 1 6<0lXf+ffi 1 6 



[01] 



30 
_i_ 



YAGt — !f 
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